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ABSTRACT

The purpose of this study was to examine the Influence of a single bout of circuit weight training on cortisol in the
morning and evening. 10 male bodybuilding athletes from Tehran were voluntary selected and all subjects
performed a single bout of circuit weight training programming in the morning and evening. (N=10, weight = 85.7
kg, age = 30.80 years, length =178 cm, training time = 8 am. & 16 pm.). Data was classified and described using
standard deviation and mean. Data analyzed using Kolmligroph Smirnof test, independent t-tests and dependent t-
test. The results showed there were significant differences between the amount of cortisol hormones secreted of
morning and evening in pre-test and post-test, But there were higher cortislo levels in the before and after of
morning exercise into the before and after of evening exercise. The findings of this research indicate that cortisol
hormones are influenced by the time of training which is due to circadian rhythm and training program in the
morning and evening.
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INTRODUCTION

It is important, therefore, for coaches and atlslédebe aware of how the time of day will affectivas components
of physical performance (1). Biological rhythms negent ubiquitous regulating mechanisms found irstmo
organisms, including plants, animals, fungi and noymcteria. As defined by Haus and Touitou (19%4),
biologicalrhythm is a regularly recurring componént series of measurements of a biologic variablained as a
function of time. Apart from the rhythms in physidsological rhythm does not recur exactly to tlans initial
level (2). Daily levels of cortisol (typically asssed in the morning) can be further affected bsadfibin variation of
e.g., a circaseptan period - highest values on lgsidhe lowest on Thursdays (3), or a circannegbp - elevated
concentrations during winter (4). Diurnal variatiof sports performance usually peaks in the lateradon,
coinciding with increased body temperature. Thisardian pattern of performance may be explainetheffect of
increased core temperature on peripheral mechapiamseural drive does not appear to exhibit nyotral
variation. This typical diurnal regularity has beeported in a variety of physical activities spagnthe energy
systems, from Adenosine triphosphate-phosphoced#iP-PC) to anaerobic and aerobic metabolism, iand
evident across all muscle contractions (eccentsgmetric, concentric) in a large number of musgteups.
Increased nerve conduction velocity, joint suppésneincreased muscular blood flow, improvements of
glycogenolysis and glycolysis, increased environiaelemperature, and preferential meteorologicadimns may
all contribute to diurnal variation in physical flmmance. However, the diurnal variation in stréngerformance
can be blunted by a repeated-morning resistangeirtga protocol. Optimal adaptations to resistancaEntng
(muscle hypertrophy and strength increases) alsmde occur in the late afternoon, which is inténgs since
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cortisol and, particularly, testosterone (T) corraions are higher in the morning. T has repegtéeken linked
with resistance training adaptation, and higherceotrations appear preferential. This has beenrrdated by
suppression of endogenous production and exogesgpglementation. However, the cortisol (C)/T ratiay
indicate the catabolic/anabolic environment of agaaism due to their roles in protein degradatiad arotein
synthesis, respectively. The morning elevated Ell¢seen as beneficial to achieve muscle hyperyfoptay be
counteracted by the morning elevated C level dretefore, protein degradation. Although T levebstasigher in the
morning, an increased resistance exercise—inducegsfgonse has been found in the late afternoorgestigg
greater responsiveness of the hypothalamo-pitutesticular axis then. Individual responsiveness akso been
observed, with some participants experiencing grelaypertrophy and strength increases in respanstréngth
protocols, whereas others respond preferentiallyower, hypertrophy, or strength endurance protodependent
on which protocol elicited the greatest T respoitsgppears that physical performance is depenaleiat number of
endogenous time-dependent factors, which may b&edas confounded by exogenous circadian factdren§th
performance without time-of-day—specific trainingems to elicit the typical diurnal pattern, as doesistance
training adaptations. The implications for this g@ athletes are advised to coincide training $inveth
performance times, and (b) individuals may expeeegreater hypertrophy and strength gains whersteggie
training protocols are designed dependent on iddali T response (5). In human, a vast majoritytofsplogical,
biochemical and behavioural processes exhibit déilgtuations. The simplest explanation of this mpimenon
would be that these daily fluctuations may merdffect different patterns of behavior imposed bg tyclical
environment, e.g. sunlight-related night sleep wersliurnal (daylight-related) activity patterns uksg in
differential metabolic demands. However, it hasrbespeatedly shown that when humans or experimemimals
are held in isolation without processes do not bhexalisorganized. Actually, they continue oscillgtitwith a
period of slightly different from that of 24 houfSor instance, periods for body temperature, plasmakatonin and
cortisol have been reported to be very similar umation of 24 hours and 11 minutes on average wheasured
under an artificial 28-hour day [6]. A single baldtresistance exercise can act as a stressor. Appropriate level,
this can induce a sequential cascade starting mitkcle activation, subsequent acute signalling tsvdoe to
deformation of muscle fibres, followed by acuterhonal and inflammatory responses. With a lag oésavhours,
protein synthesis peaks,resulting (if higher thaotgin degradation) in subsequent muscle fibre Hymghy (7).
The magnitude of these processes can be somewldatated by manipulation of resistance exerciseatdes: type
of exercise, load, volume, rest period, exerciglen(8 & 9). For instance, myofibrillar protein $lasis (10) and
acute hormonal response (e.g., increases in setaiand free cortisol, testosteroneand growth looren (11) seem
to be larger following a hypertrophic type of loagli{60-80% of one repetition maximum (1 RM), 6-Epetitions
per set, 3-5 seconds repetition duration, 2-4 setsjompared to high-load (80-100% of 1 RM, 1-&tiéipns per
set, 2-4 sets) and high-speed protocols (40-60% RM, 5-8 repetitions per set, 2-3 sets) accordirmemer and
Héakkinen (12). Addition, biological factors such asuscle fibre type distribution, endocrinologicalofile,
macronutrient intake, age and sex have been repedjfior their importance in adaption to strengétining (13, 11,
14, 15). Cortisol is a multi-functional hormone igglly considered to have catabolic properties tenatting the
effects of testosterone. In skeletal muscle, aartis involved in protein degradation and it desesa protein
synthesis. It may also suppress the HPG axis hipitihig GnRH (16, 17), stimulate lipolysis in adgm®cells and
increase gluconeogenesis. Therefore, the role disobin the process of adaptation to strengtining may be
more complex than purely catabolic, e.g., incrapdiee amino acid and lipid pool post exercise labée for
subsequent adaptive protein synthesis (18). A fa@hme bout of resistance exercise (moderate-tb-hégistance
with short rest intervals between sets) inducesifsdignt acute elevations in serum cortisol (19). Irhis acute
response is typically attenuated with long-ternmistagsce training (20, 21), perhaps partly due tardoegulation of
glucocorticoid receptors (22). Differences in theihg of the test and training sessions across/¢iaes and/or day
may partially contribute to the inconsistency indings between different studies due to the noseabkonal and
circadian fluctuations in testosterone and cortistdwever, it seems that when the overall volunaaliog of the
strength training (such as 2 or 3 sessions a weehkains within normal physiological range, no sys#c changes
will occur in the serum concentrations of anabaliti catabolic hormones (23, 13). Indirect evideadse suggests
that such training loading would not alter circadfzatterns of testosterone and cortisol (24). Timpgse of this
study was to examine the Influence of a single lodaircuit weight training on cortisol in the mang and evening.

MATERIALS AND METHODS

10 male athletes from Tehran were voluntary sedeeted all subjects performed a single bout of diraight
training programming in the morning and evening=1R, weight = 85.7 kg, age = 30.80 years, length8ttaining

time = 8 am. & 16 pm.). Data was classified andcdbed using standard deviation and mean were.nBamal
distribution of bodybuilding athletes’ cortisol kg was used from Kolmlgrof Smirnof test. To exaengortisol
levels mean different comparing of bodybuilding lettks between the morning and evening was used the
independent t-tests and to examine cortisol lewedan different comparing of bodybuilding athletesween before
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and after exercise in the morning and evening vgsas the dependent t-test. Data based on the sthdeaiation of
the mean were classified and described. All openativere performed using SPSS software version 16.

RESULTS AND DISCUSSION

Table 1 shows the normal distribution of cortisaldl bodybuilding athletes using Kolmogorov SmirnAg Table
1 shows the significant levels of cortisol in theorming (0.935) and afternoon (0.260) data were @adym
distributed, therefore, was used independent tttesbmpare pre-exercise cortisol levels in thenimgy and pre-
exercise cortisol levels in the afternoon pracii€able 2). Also, was used independent t-test fda danalyzing
between for after practice in the morning and aftexctice in the afternoon (P value = 0.000). Tebl€able 4
shows the paired t test to compare cortisol lelgefsre and after exercise in the morning (P val@042) as well
as before and after exercise in the evening (PevalD.422) used

Tablel. The results of Kolmogorov Smirnov test in armal distribution of cortisol level

variable phase Statistic P value
morning 0.975 0.935
evening 0.907 0.260

Cortisl levels

Table2. The results of independent t-test to comparpre-exercise cortisol levels in the morning andrp-exercise cortisol levels in the
afternoon practice

phase (Std.Error) Mean t Free degiee P value
Cortisol Levels Before of morning exercise (11.21) 26.8 5159 18 * 0000
Before of evening exercis¢ (4.35) 8

Table3. The results of Paired t test to compare ctisol levels before and after evening exercise

Mean Std.Deviation| Std.Error Mean t Free degreg P value
Cortisol levels (before and after of morning ejeey | -11.22000| -11.29019 3.57027 -3.143 9 0.012*

Table4. The results of Paired t test to compare ctisol levels before and after evening exercise

Mean | Std.Deviation| Std.Error Mean| t Free degreg P value
Cortisol levels (before and after of evening eisac| -1.26000 4.73643 1.49779 -.841 9 0.422

CONCLUSION

The purpose of this study was to examine the Inffeeof a single bout of circuit weight training oortisol in the
morning and evening. Lawrence (2010) represented @ptimal adaptations to resistance training (heusc
hypertrophy and strength increases) also seemciar @t the late afternoon, which is interestingcsi cortisol and,
particularly, testosterone (T) concentrations dghér in the morning [5]. Veldhuis (1987) and Vd®96) were
shown that Both Serum cortisol and testosterongladisa circadian pattern with early morning peakd avening
nadirs [7, 8]. Bird (2004) reported that bothdsstrone (T) and cortisol (C) exhibit circadian thgical being
highest in the morning and lowest in the evenings & potent stimulator of protein synthesis ang passess anti-
catabolic properties within skeletal muscle, an@ft@cts protein turnover, thereby altering the beéabetween
hormone-mediated anabolic and catabolic activity.hydblogical reactions of these hormones
and training adaptations may influence the postase recovery phase by modulating anabolic andbodic
processes, therefore affecting metabolic equilibriand may lead to intensification of catabolic qasses. [25].
Researcher investigated time of day effects ontéstosterone and cortisol of weight-trained merexercise.
Results of this study supports by many studiesrasdarchers [1, 7, 8 and 25]. Tayebisani and €2) were
shown that there were significant differences betw¢he amounts of testosterone (0.04) and corf{iddll)
hormones secreted of both groups in pre-test astitpst. The findings of this research indicate thatosterone
and cortisol hormones are influenced by the timeaihing which is due to circadian rhythm [26].
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